Differential regulation of three members of the ATF/CREB family of DNA-binding proteins.
The ATF/CRE binding site can mediate transcriptional activation by cAMP, the adenovirus E1A protein and the human T-cell leukaemia virus 1 (HTLV1) tax protein. A large number of different proteins bind specifically to this element either as homodimers or as heterodimers. Using GAL4-ATF/CREB fusions, we have investigated the regulatory functions of three members of this family. CREB1 (CREB) is strongly activated by cAMP and weakly activated by the E1A protein. In contrast, CREB2 (CRE-BP1, ATF2) is strongly activated by E1A but is insensitive to cAMP stimulation. ATF1 is weakly activated by cAMP but is not activated by E1A. All three proteins are insensitive to activation by the HTLV1 tax protein. The N-terminal region of CREB2, from amino acid residues 19 to 112, is both necessary and sufficient for E1A activation. This region contains a putative C2H2 metal-binding finger, and single amino acid substitutions of the cysteine residues severely decreased CREB2 activity. In contrast, mutations affecting a potential protein kinase A and casein kinase II phosphorylation site within this region had little effect.